Potassium : when to use it, where to use it, how to use it on Illinois soils by Linsley, Clyde Maurice
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P o t a s s i u m  
- A n  I m p o r t a n t  M e m b e r  
o f  t h e  S o D - F e r b 1 i t y  T e a m  
P o t a s s i u m  i s  o n e  m e m b e r  o f  t h e  s o i l - f e r t i l i t y  
t e a m  t h a t  h a s  n o t  b e e n  g e t t i n g  t h e  a t t e n t i o n  i t  
d e s e r v e s .  O n e  r e a s o n  i s  t h a t  m e t h o d s  o f  t e s t i n g  
l a r g e  a c r e a g e s  f o r  a v a i l a b l e  p o t a s s i u m  w e r e  n o t  
d e v e l o p e d  u n t i l  a  f e w  y e a r s  a g o .  T h e n ,  t o o ,  i t  i s  
o n l y  r e c e n t l y  t h a t  h i g h - a n a l y s i s  p o t a s h  f e r t i l i z e r s ,  
s u c h  a s  m u r i a t e  o f  p o t a s h ,  h a v e  b e e n  w i d e l y  a v a i l ­
a b l e .  U n t i l  a  f e w  y e a r s  a g o  m o s t  o f  t h e  p o t a s s i u m  
u s e d  w a s  i n  m i x e d  f e r t i l i z e r s  c a r r y i n g  a  l o w  p e r ­
c e n t a g e  o f  p o t a s s i u m  s o  t h a t  o f t e n  t h e  a m o u n t  o f  
t h i s  p l a n t  f o o d  a p p l i e d  w a s  f a r  s h o r t  o f  w h a t  t h e  
s o i l  n e e d e d .  
T h e  p u r p o s e  o f  t h i s  c i r c u l a r  i s  t o  p o i n t  o u t  t h e  
v a l u e  o f  p o t a s s i u m  o n  s o i l s  t h a t  a r e  l a c k i n g  i n  t h i s  
p l a n t  f o o d  a n d  t o  o f f e r  y o u  s u g g e s t i o n s  f o r  u s i n g  
i t  e f f i c i e n t l y .  
I t  m u s t  b e  r e m e m b e r e d ,  h o w e v e r ,  t h a t  a p p l y ­
i n g  p o t a s s i u m  i s  o n l y  o n e  p a r t  o f  a  b a l a n c e d  s o i l ­
f e r t i l i t y  p r o g r a m .  T a k i n g  c a r e  o f  t h e  p o t a s s i u m  
n e e d s  o f  t h e  s o i l  w i l l  n o t  d o  m u c h  g o o d  i f  s o m e ­
t h i n g  e l s e  i s  s h o r t .  B e s i d e s  p o t a s s i u m ,  t h e  s o i l  m u s t  
h a v e  p l e n t y  o f  l i m e ,  p h o s p h a t e ,  n i t r o g e n ,  a n d  o t h e . r  
p l a n t  f o o d s ;  i t  m u s t  h a v e  a  s u p p l y  o f  a c t i v e  o r ­
g a n i c  m a t t e r ;  a n d  i t  m u s t  h a v e  g o o d  t i l t h .  G o o d  
s o i l  m a n a g e m e n t  a l s o  c a l l s  f o r  a  s u i t a b l e  c r o p  
r o t a t i o n ,  i n c l u d i n g  p l e n t y  o f  l e g u m e s ;  n e c e s s a r y  
e r o s i o n - c o n t r o l  m e a s u r e s ;  a n d  a d e q u a t e  d r a i n a g e .  
T h e  R o l e  o f  P o t a s s i u m  
i n  C r o p  P r o d u c t i o n  
W h y  d o  p l a n t s  n e e d  p o t a s s i u m ?  P o t a s s i u m ,  
l i k e  n i t r o g e n ,  p h o s p h o r u s ,  a n d  o t h e r  p l a n t  f o o d s ,  
h a s  a n  e s s e n t i a l  p a r t  t o  p l a y  i n  t h e  g r o w t h  o f  
A m o u n t s  o f  P o t a s s i u m  i n  C r o p s  
P o t a s s i u m  
P o t a s s i u m  
i n  g r a i n :  
i n  g r a i n :  
1 6 1 b .  
2 9  l b .  
I n  s t a l k s :  
I n  s t r a w :  
4 6  l b .  
l B l b .  
T o t a l :  
T o t a l :  
6 2  l b .  
4 7  l b .  
p l a n t s .  E x a c t l y  h o w  p o t a s s i u m  w o r k s  i n  t h e  p l a n t ,  
h o w e v e r ,  i s  n o t  w e l l  k n o w n .  I t  s e e m s  t o  b e  n e e d e d  
f o r  t h e  p r o d u c t i o n  o f  s t a r c h e s  a n d  p r o t e i n  a n d  f o r  
c h a n g i n g  t h e s e  m a t e r i a l s  t o  a  f o r m  t h a t  c a n  b e  
m o v e d  w i t h i n  t h e  p l a n t .  P o t a s s i u m  i s  c o n s i d e r e d  
i m p o r t a n t  i n  t h e  f u n c t i o n i n g  o f  t h e  c e l l s  a n d  i n  
m a i n t a i n i n g  a  f a v o r a b l e  a c i d - b a s e  b a l a n c e ;  a n d  
i t  i s  b e l i e v e d  t o  b e  e s s e n t i a l  i n  t h e  d e v e l o p m e n t  o f  
c h l o r o p h y l l ,  t h e  g r e e n  c o l o r i n g  m a t t e r  i n  p l a n t s .  
P o t a s s i u m  a p p a r e n t l y  d o e s  n o t  c o m b i n e  p e r m a ­
n e n t l y  w i t h  o t h e r  p l a n t  f o o d s  a s  p a r t  o f  t h e  p l a n t  
t i s s u e .  A f t e r  t h e  c r o p  i s  m a t u r e ,  s o m e  o f  t h e  p o t a s ­
s i u m  m a y  b e  l o s t  f r o m  t h e  p l a n t  b y  l e a c h i n g  f r o m  
t h e  l e a v e s  a n d  s t e m s  a n d  b y  m o v i n g  d o w n  i n t o  t h e  
r o o t s  a n d  o u t  i n t o  t h e  s o i l .  
H o w  m u c h  p o t a s s i u m  d o  p l a n t s  u s e ?  F r o m  
t h e  i l l u s t r a t i o n  a t  t h e  b o t t o m  o f  t h i s  p a g e  y o u  c a n  
s e e  h o w  m u c h  p o t a s s i u m  i s  u s e d  f o r  g i v e n  y i e l d s  
o f  d i f f e r e n t  c r o p s ,  a s  w e l l  a s  t h e  d i s t r i b u t i o n  o f  
p o t a s s i u m  b e t w e e n  t h e  g r a i n  a n d  t h e  s t r a w  o r  
s t a l k s .  E x c e p t  f o r  s o y b e a n s ,  a b o u t  o n e - f o u r t h  o f  
t h e  p o t a s s i u m  i s  f o u n d  I n  t h e  g r a i n  a n d  t h r e e ­
f o u r t h s  i n  t h e  s t a l k s  o r  s t r a w .  W h e r e  t h e  s t a l k s  a r e  
l e f t  o n  t h e  f i e l d ,  m o s t  o f  t h e  p o t a s s i u m  i s  t h e r e  t o  
b e  u s e d  a g a i n .  W i t h  s o y b e a n s ,  h o w e v e r ,  m o s t  o f  
t h e  p o t a s s i u m  i s  i n  t h e  g r a i n ,  a n d  i t  i s  s o l d  f r o m  
t h e  f a r m  w h e n  t h e  b e a n s  a r e  s o l d .  
L e g u m e s ,  s u c h  a s  a l f a l f a ,  c l o v e r s ,  a n d  l e s p e ­
d e z a s ,  f e e d  h e a v i l y  o n  p o t a s s i u m .  A  3 - t o n  c r o p  
u s e s  a b o u t  9 0  p o u n d s  o f  p o t a s s i u m  o r  1 0 8  p o u n d s  
o f  p o t a s s i u m  o x i d e .  T h i s  i s  a s  m u c h  a s  i s  c o n t a i n e d  
i n  1 8 0  p o u n d s  o f  m u r i a t e  o f  p o t a s h  ( 6 0  p e r c e n t ) .  
I f  t h e  l e g u m e s  a r e  f e d  o n  t h e  f a r m  a n d  g o o d  c a r e  
P o t a s s i u m  
i n  g r a i n :  
9 1 b .  
I n  s t r a w :  
2 6  l b .  
P o t a s s i u m  
T o t a l :  
i n  h a y :  
3 5  l b .  
B B l b .  
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is taken of the manure to avoid losses, much of this 
potassium can be returned to the soil. This is not so, 
however, if the legume crop is sold. 
Weeds crowd out legumes where potassium is 
low. Although legumes take up more potassium 
than most other crops, grass and weeds will take 
up twice as much as the legumes, according to 
experiments at the New J ersey Experiment Sta­
tion. Furthermore, weeds and grass are stronger 
feeders than the legumes - that is, they are able 
to get enough potassium to survive on soils where 
alfalfa and other legumes would starve for potas­
siurn. So weeds and grass can soon crowd out the 
legume crop on soils low in potassium. 
Crop needs not basis for applying potassium. 
Although the figures on page 2 show the amounts 
of potassium required by different crops, they 
should not be used as the basis for applying potas­
sium fertilizers. Potassium should be applied ac­
cording to the results of soil tests rather than to the 
requirements of a particular crop. 
Alfalfa or Weeds? 
POTASH CAN MAKE THE DIFFERENCE 
Weeds Weeds Weeds 
87% 35% 15~~~9% 
Alfalfa Alfalfa Alfalfa 
13% 65% 91 % 
lime, Phosphate, lime, Phosphate, lime, Phosphate, 
no Potash 100 lb. 0-0-60 200 lb. 0-0-60 
Three years after seeding, alfalfa that received no potash was 
nearly crowded out by weeds and grass. Where 100 pounds of 
muriate of potash (0-0-60) was applied each spring, the alfalfa 
held 65 percent of its ground after 3 years; where 200 pounds 
was applied , the alfalfa held on to a 91 -percent stand. 
What Is the Difference Between Potassium and Potash? 
Much confusion exists between these two 
terms. Actually potassium is the element that the 
test measures, the plants use, and the farmer 
pays for. However, the fertilizer industry gives 
the potassium content of fertilizers in terms of 
potassium oxide, commonly called "potash," al­
though this compound itself is not actually 
present in potash fertilizers. 
Potassium oxide is a compound made up 
of two parts of potassium (K) and one part of 
oxygen (0). The chemical symbol is K20. 
Potassium makes up 83 percent of potassium 
oxide, so to convert potassium oxide (potash) to 
the element potassium, you multiply the pounds 
or percentage of potassium oxide in the ferti­
lizer by 83 percent. For example, to find the 
potassium content of 0-0-60 you would multiply 
60 percent by 83 percent, which gives approxi­
mately 50 percent. 
A good deal of the existing confusion 
could be avoided if the potassium content of 
fertilizers were given as potassium instead of 
potassium oxide. 
Potassium 
.;J/ K Potassium Oxide (K20)o+ ~(--po-ta-s';';'~u-m---'O + ~(--o-x-y~';;"e-n---'O 
/ / }I Potassium 	 Oxygen ~ 
Potassium / 
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M a n y  I l l i n o i s  s o n s  

N e e d  P o t a s s i u m  

A t  p r e s e n t  a b o u t  9  m i l l i o n  a c r e s  i n  I l l i n o i s ,  o r  
3 7  p e r c e n t  o f  t h e  l a n d ,  n e e d s  p o t a s s i u m .  I t  w o u l d  
t a k e  a b o u t  1~ m i l l i o n  t o n s  o f  m u r i a t e  o f  p o t a s h  
( 0 - 0 - 6 0 )  t o  s u p p l y  e n o u g h  p o t a s s i u m  f o r  a  f o u r ­
y e a r  r o t a t i o n  o n  t h e s e  s o i l s .  
T h e  s h o r t a g e  o f  p o t a s s i u m  i s  o f t e n  s o  s e v e r e  
t h a t  c r o p s  s h o w  d e f i n i t e  s y m p t o m s  o f  s t a r v a t i o n .  
T h e s e  s i g n s  a r e  l i k e l y  t o  s h o w  u p  f i r s t  o n  c o r n ,  a s  
i t  i s  o n e  o f  t h e  c r o p s  m o s t  s e n s i t i v e  t o  a  s h o r t a g e  
o f  p o t a s s i u m .  
B u t  d o n ' t  w a i t  a b o u t  a p p l y i n g  p o t a s s i u m  u n t i l  
t h e  s t a r v a t i o n  s y m p t o m s  s h o w  u p  i n  y o u r  c r o p s .  
I f  y o u  d o ,  y o u  w i l l  b e  w a i t i n g  1 0  o r  1 5  y e a r s  t o o  
l o n g .  S t a r v a t i o n  s y m p t o m s  d o  n o t  a p p e a r  u n t i l  a  
s h o r t a g e  o f  p o t a s s i u m  h a s  b e c o m e  s e v e r e  e n o u g h  t o  
s h a r p l y  r e d u c e  c r o p  y i e l d s .  B y  t h e n  l o s s e s  h a v e  b e e n  
o c c u r r i n g  f o r  m a n y  y e a r s .  S o i l  t e s t s  w i l l  s h o w  y o u  
t h e  n e e d  f o r  p o t a s s i u m  b e f o r e  s y m p t o m s  a p p e a r  
a n d  s e r i o u s  l o s s e s  o c c u r .  
S o u t h e r n  I l l i n o i s  s o i l s  a r e  e s p e c i a l l y  l i k e l y  t o  b e  
l o w  i n  a v a i l a b l e  p o t a s s i u m .  M a n y  o f  t h e m  c a n n o t  
s u p p l y  e n o u g h  p o t a s s i u m  f o r  m o r e  t h a n  h a l f  a  c r c p  
e v e n  t h o u g h  a n  o t h e r w i s e  g o o d  m a n a g e m e n t  p r o ­
g r a m  h a s  b e e n  f o l l o w e d .  
W h i l e  t h e  n e e d  f o r  p o t a s s i u m  i s  n o t  s o  w i d e ­
s p r e a d  i n  c e n t r a l  a n d  n o r t h e r n  I l l i n o i s  a s  i n  
s o u t h e r n  I l l i n o i s ,  l a c k  o f  p o t a s s i u m  i s  s e r i o u s l y  r e ­
d u c i n g  c r o p  y i e l d s  o n  m a n y  f a r m s .  P e a t ,  a l k a l i ,  
a n d  " s h e l l y "  s o i l s ,  i n  p a r t i c u l a r ,  u s u a l l y  n e e d  
p o t a s s i u m .  
F a r m s  t h a t  n e e d  p o t a s s i u m  m a y  b e  f o u n d  n e x t  
t o  f a r m s  t h a t  a r e  h i g h  i n  p o t a s s i u m .  E v e n  o n  t h e  
s a m e  f a r m ,  o n e  o r  m o r e  f i e l d s  m a y  b e  l o w  w h i l e  
t h e  o t h e r  f i e l d s  a r e  h i g h .  T h e  o n l y  w a y  t o  m a k e  
s u r e  o f  t h e  p o t a s s i u m  s i t u a t i o n  o n  y o u r  f a r m  i s  t o  
t e s t  a l l  f i e l d s  s y s t e m a t i c a l l y .  
s o n  T e s t s  S h o w  
P o t a s s i u m  N e e d s  
D o n ' t  d e p e n d  o n  g u e s s w o r k  w h e n  a p p l y i n g  
p o t a s s i u m .  H a v e  y o u r  s o i l  t e s t e d ;  t h e n  t a k e  t i m e  t o  
s t u d y  t h e  r e s u l t s  a n d  r e c o m m e n d a t i o n s  s o  t h a t  y o u  
w i l l  k n o w  w h e r e  p o t a s s i u m  i s  n e e d e d  a n d  h o w  
m u c h  i s  n e e d e d  t o  t h e  a c r e .  T h a t  w a y  y o u  c a n  g o  
o u t  a n d  b u y  w h a t  y o u r  s o i l  n e e d s  i n s t e a d  o f  s p e n d ­
i n g  y o u r  m o n e y  o n  f e r t i l i z e r s  t h a t  m a y  n o t  d o  
t h e  j o b .  
p~ s o i l - t e s t i n g  s e r v i c e  i s  c o n v e n i e n t l y  a v a i l a b l e  t o  
e v e r y  f a r m e r  i n  t h e  s t a t e .  T h e r e  a r e  m o r e  t h a n  8 0  
c o u n t y  a n d  r e g i o n a l  E x t e n s i o n  l a b o r a t o r i e s  u n d e r  
t h e  s u p e r v i s i o n  o f  t h e  c o u n t y  f a r m  a d v i s e r s .  I n  
a d d i t i o n ,  t h e r e  a r e  a  n u m b e r  o f  c o m m e r c i a l  l a b o ­
r a t o r i e s .  A l l  t h e s e  l a b o r a t o r i e s  t e s t  f o r  l i m e  a n d  
p h o s p h o r u s  a s  w e l l  a s  f o r  p o t a s s i u m .  
W h a t  t h e  P o t a s s i u m  T e s t  T e l l s  A b o u t  Y o u r  S o i  l  
V e r y  l o w  
l o w  S l i g h t  
T e s t  
T e s t  T e s t  
M e d i u m  H i g h  
V e r y  H i g h  

T e s t  
T e s t  T e s t  

3 0 0  

P o u n d s  o f  0 - 0 - 6 0  n e e d e d  p e r  a c r e  
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Potassium Made This Difference on a Soil Testing Very Low in Available Potassium 
LIME, ROCK PHOSPHATE LIME, ROCK PHOSPHATE, PLUS POTASH 
-ALFALFA-CLOVER 3000 lb. 
CORN 36 bu. 
SOYBEANS 15 bu. 
WHEAT 29 bu. 
What Does the Potassium Test Mean? 
The potassium test measures the amount of 
potassium that is available to crops in an acre of 
surface soil. Laboratories vary in the method they 
use for reporting the results. Some give the actual 
ouncrs of available potassium per acre. Others 
report the test as very low (VL), low (L), slight 
(S), medium (M ), medium plus (M+), high 
(H ), or very high (VH ) . 
Soils testing very low (VL) and low (L). A 
test reading of very low indicates that the soil con­
tains 40 to 60 pounds of available potassium per 
acre of surface soil. Soils testing low contain from 
61 to 90 pounds of potassium. 
Alfalfa and clover will usually fail even if the 
soil is well supplied with lime and phosphorus; or 
if they do survive, yields will be low and quality 
poor. Corn will usually show symptoms of severe 
potassium starvation and will produce only a low 
yield of poor-quality grain. Cornstalks are weak 
and will often break over. Even soybeans and 
small grains suffer severely. The losses in crop 
yields on soils testing very low in available potas­
sium are shown by the results on the Toledo Soil 
Experiment Field (above ) . 
Soils testing very low require 500 pounds of 
60-percent muriate of potash for a four-year rota­
tion, and soils testing low need 400 pounds. 
4600 lb. 
67 bu. 
24 bu. 
34 bu. 
Soils testing slight (S) contain from 91 to 120 
pounds of available potassium per acre. Such soils 
will, of course, produce better crops than low­
testing soils, but potash fertilizer is necessary for 
good yields. These soils need 300 pounds of muri­
ate of potash for a four-year rotation. 
Soils testing medium (M) have from 121 to 
150 pounds of available potassium per acre. They 
need 200 pounds of muriate of potash for a four­
year rotation. 
Soils testing medium plus (M+) or high (H). 
Soils testing medium plus contain 151 to 180 
pounds of available potassium and need 150 
pounds of muriate of potash per acre for a four­
year rotation. A high-testing soil contains 181 to 
200 pounds of available potassium and needs 125 
pounds of muriate of potash. 
Where extra high yields are expected on soils 
testing medium plus to high, additional potash 
may be needed. The amounts recommended for 
the rotation can be increased by 100 to 150 
pounds. 
Soils testing very high (VH) contain more 
than 200 pounds of available potassium per acre. 
They supply enough potassium for good crop 
yields. For extra high yields of corn or legumes, 
100 pounds of 0-0-60 may be needed. 
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H o w  t o  U s e  Y o u r  
S o d  T e s t  R e p o r t  
V e r y  o f t e n  s o i l  s a m p l e s  f r o m  d i f f e r e n t  p a r t s  o f  
a  f i e l d  w i l l  s h o w  w i d e  v a r i a t i o n s  i n  p o t a s s i u m  c o n ­
t e n t .  S u p p o s e ,  f o r  e x a m p l e ,  t h a t  y o u  h a v e  a  4 0 ­
a c r e  f i e l d  w h i c h  h a s  b e e n  t e s t e d  f o r  p o t a s s i u m  
w i t h  t h e  f o l l o w i n g  r e s u l t s :  
P o u n d s  o f  m u r i a t e  
S a m p l e
n u m b e r  
R e s u l t s  o f  t e s t  
o f  p o t a s h  ( 0 - 0 - 6 0 )  
n e e d e d  t o r  
4 - y e a r  r o t a t i o n  
1  M e d i u m  ( M  )  
2 0 0  
2  S l i g h t  ( S )  3 0 0  
3  M e d i u m  ( M  )  
2 0 0  
4  L o w  ( L  )  
4 0 0  
5  V e r y  l o w  ( V L  )  
5 0 0  
6  V e r y  L o w  ( V L )  5 0 0  
7  L o w  ( L  )  
4 0 0  
8  V e r y  H i g h  ( V H  )  
o  
9  S l i g h t  ( S )  3 0 0  
1 0  V e r y  L o w  ( V L  )  
5 0 0  
1 1  L o w  ( L  )  4 0 0  
W h i l e  t h e  p o t a s s i u m  t e s t s  d o  n o t  v a r y  a s  m u c h  
f o r  t h i s  f i e l d  a s  f o r  m a n y  o t h e r s ,  t h e r e  i s  c o n s i d e r ­
a b l e  d i f f e r e n c e  b e t w e e n  s a m p l e s .  S o  y o u  h a v e  t h e  
p r o b l e m  o f  d e c i d i n g  h o w  m u c h  p o t a s s i u m  t o  a p p l y  
t o  d i f f e r e n t  p a r t s  o f  t h e  f i e l d .  s o  t h a t  y o u  c a n  m e e t  
t h e  p o t a s s i u m  n e e d s  o f  t h e  s o i l  a n d  s t i l l  k e e p  t h e  
m e t h o d  o f  a p p l y i n g  p r a c t i c a l .  C a n  y o u  a v e r a g e  t h e  
r e c o m m e n d e d  a m o u n t s  a n d  a p p l y  t h i s  a v e r a g e  
o v e r  t h e  e n t i r e  f i e l d ?  T o  d o  t h i s  w o u l d n ' t  b e  v e r y  
e f f i c i e n t .  T h e  a v e r a g e  a m o u n t  o f  3 3 6  p o u n d s  w o u l d  
b e  c o n s i d e r a b l y  m o r e  t h a n  n e e d e d  o n  s o m e  p a r t s  
o f  t h e  f i e l d ,  a n d  t o o  l i t t l e  f o r  o t h e r  p a r t s .  
H e r e  i s  w h e r e  a  m a p  o f  t h e  f i e l d  s h o w i n g  t h e  
l o c a t i o n  o f  t h e  v a r i o u s  s o i l  s a m p l e s  c o m e s  i n .  W i t h  
s u c h  a  m a p  y o u  c a n  g e t  a  b e t t e r  u n d e r s t a n d i n g  o f  
t h e  p o t a s s i u m  n e e d s  o f  t h e  f i e l d  a n d  h o w  m u c h  t o  
a p p l y  t o  e a c h  p a r t .  O n  t h e  m a p  s h o w n  a t  t h e  t o p  
P O T A S S I U M  M A P  
( 1 )  M  
p e r  a c r e  f o r  a  4 - y e a r  I  ( 5 )  V  L  

r o t a t i o n  

( 2 )  S  ( 9 )  S  
( 6 ) V  L  
4 5 0  p o u n d s  o f  0 - 0 - 6 0  p e r  
( 3 )  M  a c r e  f o r  a  4 - y e a r  r o t a t i o n  ( 1  O J  V  L  
( 7 ) L  
( 4 l L  ( 1 U l  
o f  t h i s  p a g e ,  t h e  t e s t  r e s u l t s  a r e  g i v e n  a t  t h e  r i g h t  
o f  t h e  s a m p l e  n u m b e r s .  
T h e  a r e a  r e p r e s e n t e d  b y  s a m p l e  8  d o e s  n o t  n e e d  
a n y  p o t a s s i u m .  P r e v i o u s  e x p e r i e n c e  a n d  o b s e r v a t i o n  
w i l l  t e l l  w h e t h e r  t h i s  a r e a  i s  o n l y  a  f e w  s q u a r e  r o d s  
o r  s e v e r a l  a c r e s  i n  s i z e .  I f  i t  i s  v e r y  s m a l l ,  t h e n  t h e  
m o s t  p r a c t i c a l  t h i n g  w o u l d  b e  t o  t r e a t  i t  l i k e  t h e  
s u r r o u n d i n g  a r e a s .  H o w e v e r ,  i f  i t  i s  s e v e r a l  a c r e s ,  
i t  c o u l d  b e  s k i p p e d .  T h i s  c o u l d  m e a n  a  s a v i n g  o f  
$ 4 0  o r  $ 5 0  i n  y o u r  p o t a s s i u m  b i l l  f o r  o n e  r o t a t i o n .  
S a m p l e s  4 ,  5 ,  6 ,  7 ,  1 0 ,  a n d  1 1  a l l  t e s t  l o w  o r  
v e r y  l o w ,  s h o w i n g  a  n e e d  f o r  4 0 0  t o  5 0 0  p o u n d s  o f  
m u r i a t e  o f  p o t a s h  f o r  a  f o u r - y e a r  r o t a t i o n .  T h e s e  
a m o u n t s  a r e  c l o s e  e n o u g h  t h a t  t h e  a v e r a g e  a m o u n t  
o f  4 5 0  p o u n d s  c o u l d  b e  a p p l i e d  t o  t h e  w h o l e  a r e a  
r e p r e s e n t e d  b y  t h e s e  s a m p l e s .  
T h e  a r e a  r e p r e s e n t e d  b y  s a m p l e  9  n e e d s  o n l y  
3 0 0  p o u n d s ,  b u t  i f  c h a n g i n g  t h e  r a t e  o f  a p p l i c a t i o n  
d o e s  n o t  s e e m  p r a c t i c a l ,  t h e  a r e a  c a n  b e  i n c l u d e d  
w i t h  t h a t  g e t t i n g  4 5 0  p o u n d s .  
S a m p l e s  1 ,  2 ,  a n d  3  t e s t  s o m e w h a t  h i g h e r  t h a n  
m o s t  o f  t h e  r e s t  o f  t h e  f i e l d .  T h e  n e e d  i s  f o r  2 0 0  t o  
3 0 0  p o u n d s  o f  m u r i a t e  o f  p o t a s h  p e r  a c r e .  A n  
a v e r a g e  a m o u n t  o f  2 5 0  p o u n d s  c o u l d  b e  a p p l i e d  t o  
t h i s  e n t i r e  a r e a .  
Where and When 
to Apply Potassium 
The soil test tells you how much muriate of 
potash you need to build up the potassium supply 
of the soil, not how much to apply to each crop. 
But you will get the most efficient use of this ferti­
lizer - at least until the potassium level of the soil 
is built up - if you apply it ahead of the crops 
which suffer most from a shortage of potassium. 
Since corn and legumes are most sensitive to a 
potassium shortage, it is a good plan to apply most 
(or even all ) of the potash fertilizer ahead of one 
or both of these crops. 
If a field needs less than 200 pounds of muriate 
of potash, the entire amount can be applied ahead 
of either the corn or legumes. However, if your 
spreader will handle as little as 100 pounds, you 
can divide the application between these two crops. 
If a field needs more than 200 pounds of 
muriate of potash, the total amount should be 
divided into two or more applications. There are 
two reasons for splitting the heavier amounts. In 
the first place, crops will use more potassium than 
they need if a surplus is available. This is called 
"luxury" feeding. Secondly, potassium loses some 
of its availability after it is mixed with the soil. 
This is because some of the potassium moves into 
Don't Short-Change the Soil on Potassium 
THESE THREE PLOTS DURING A 17-YEAR PERIOD RECEIVED LIME AND-
the "storehouse" inside the clay particles (page 
12). So if 300 pounds of muriate of potash is ap­
plied ahead of the legume, this crop will use more 
than it actually needs, leaving less for the other 
crops, and that which is left will be less available. 
There is no hard-and-fast rule for dividing the 
muriate of potash during a four-year rotation. 
Sometimes as many as four applications may be 
advisable. However, any added effectiveness from 
the smaller, more frequent applications must be 
balanced against the extra time and cost of making 
them. 
At any rate, if much more than 200 pounds 
and less than 400 pounds of muriate of potash is 
required, you should divide it into at least two 
applications- one for corn and one for the legume. 
Where 400 to 500 pounds is needed for a four­
year rotation, you may find it worthwhile to divide 
this amount into three applications. One part might 
be applied ahead of corn, another ahead of small 
grain, and the rest top-dressed on the legume. 
Of course, if potassium is deficient on all fields 
included in the rotation, and if a potassium ferti­
lizer has not been used previously, some should be 
applied to every field to start with. 
No potassium 4250 lb. 3-12-12 carrying Phosphate and 1400 lb. 0-0-60 
423 lb. potassium carrying 700 lb. potassium 
Soil test showed 40 lb. of Soil test showed ..0 lb. of Soil test showed 152 lb. of 
available potassium per acre available potassium per aere available potassium per acre 
Corn yield: 37 bu. Com yield: 53 bu. Com yield: 68 bu. 
If you apply a mixed fertilizer, be sure you use enough to supply the amount of 0-0-60 called for by the soil test. One plot at the 

Toledo Soil Experiment Field received 250 pounds of 3-12-12 a year (the equivalent in potassium of 50 pounds of 0-0-60). After 17 years 

(and 4,250 pounds of fertilizer), the soil tested very low in available potassium - the same as a plot receiving no potassium at all. 

The plot that received 82.4 pounds of 0-0-60 a year (l,400 pounds during the 17 years) tested medium plus. 

See pages 10 and 11 for information on the amounts of 0-0-60 in different mixed fertilizers . 
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H o w  t o  A p p l y  M u r i a t e  o f  P o t a s h  
M u r i a t e  o f  p o t a s h  c a n  e i t h e r  b e  b r o a d c a s t  o r  
a p p l i e d  t h r o u g h  a  f e r t i l i z e r  a t t a c h m e n t  o n  a  g r a i n  
d r i l l  o r  c o r n  p l a n t e r .  O n  " p e a t "  o r  " a l k a l i "  s p o t s  
h i l l  d r o p p i n g  o r  d r i l l i n g  w i l l  p r o b a b l y  g i v e  b e t t e r  
r e s u l t s  t h a n  b r o a d c a s t i n g .  
A n y  e q u i p m e n t  u s e d  t o  a p p l y  a  p o t a s s i u m  f e r t i ­
l i z e r  s h o u l d  b e  t h o r o u g h l y  w a s h e d  o u t  t o  p r e v e n t  
r u s t i n g .  
H i l l  d r o p p i n g  o r  d r i l l i n g  r e q u i r e s  c a u t i o n .  T o o  
m u c h  m u r i a t e  o f  p o t a s h  a p p l i e d  w i t h  a  g r a i n  d r i l l  
o r  c o r n  p l a n t e r  a t  p l a n t i n g  t i m e  m a y  i n j u r e  t h e  
g e r m i n a t i n g  s e e d .  N o t  m o r e  t h a n  8 0  p o u n d s  p e r  
a c r e  o f  m u r i a t e  o f  p o t a s h  s h o u l d  b e  d r i l l e d  i n  t h e  
r o w  w i t h  s m a l l  g r a i n ,  a n d  n o t  m o r e  t h a n  6 0  
p o u n d s  h i l l - d r o p p e d  w i t h  c o r n .  A b o u t  1 2 5  p o u n d s  
o f  m u r i a t e  o f  p o t a s h  c a n  b e  d r i l l e d  a l o n g  t h e  r o w  
w i t h  c o r n .  ( B e  s u r e ,  w h e n  y o u  a p p l y  t h e s e  
a m o u n t s ,  t h a t  t h e  p l a n t e r  i s  n o t  d r o p p i n g  f e r t i l i z e r  
o n  t o p  o f  t h e  s e e d . )  M u r i a t e  o f  p o t a s h  s h o u l d  
n o t  b e  d r i l l e d  i n  c o n t a c t  w i t h  s o y b e a n  s e e d .  
B r o a d c a s t i n g  i s  a  s a f e ,  c o n v e n i e n t  m e t h o d .  T h e  
e a s i e s t  a n d  s a f e s t  w a y  o f  a p p l y i n g  m u r i a t e  o f  
p o t a s h  i s  t o  b r o a d c a s t  i t .  T h e  c o a r s e ,  g r a n u l a r  
g r a d e  c a n  b e  b r o a d c a s t  q u i c k l y  a n d  e a s i l y  t h r o u g h  
a n  e n d g a t e  o a t  s e e d e r  o r  f a n  t y p e  l i m e  s p r e a d e r .  
A  r e g u l a r  f e r t i l i z e r  s p r e a d e r  c a n ,  o f  c o u r s e ,  b e  
u s e d  t o  b r o a d c a s t  e i t h e r  t h e  g r a n u l a r  o r  t h e  
s t a n d a r d  g r a d e  o f  m u r i a t e  o f  p o t a s h .  
E v e n  w i t h  h e a v y  a p p l i c a t i o n s ,  b r o a d c a s t i n g  
w i l l  n o t  r e t a r d  o r  d a m a g e  g e r m i n a t i o n .  A l s o ,  
m u r i a t e  o f  p o t a s h  c a n  b e  b r o a d c a s t  o n  g r o w i n g  
w h e a t ,  l e g u m e s ,  a n d  o t h e r  c r o p s  w i t h o u t  d a m a g e  
i f  t h e  l e a v e s  a r e  d r y .  I f  t h e  l e a v e s  a r e  w e t  w i t h  
r a i n  o r  d e w ,  s o m e  o f  t h e  p o t a s h  s a l t  w i l l  s t i c k  t o  
t h e m  a n d  m a y  c a u s e  b u r n i n g .  H o w e v e r ,  t h e  p r i n ­
c i p a l  d a n g e r  f r o m  p o t a s h  c o m e s  w h e n  t o o  m u c h  i s  
a p p l i e d  n e a r  t h e  s e e d .  
I f  y o u  c a n n o t  c o n v e n i e n t l y  a p p l y  p o t a s h  a h e a d  
o f  w h e a t  w h e r e  l e g u m e s  a r e  t o  b e  s e e d e d ,  y o u  c a n  
b r o a d c a s t  i t  o n  t h e  g r o w i n g  w h e a t  a n y  t i m e  d u r i n g  
t h e  f a l l ,  w i n t e r ,  o r  e a r l y  s p r i n g .  P o t a s h  c a n  a l s o  b e  
s p r e a d  o n  a l f a l f a  o r  c l o v e r .  I t  i s  b e t t e r  a p p l i e d  
a h e a d  o f  t h e  s e e d i n g ,  h o w e v e r ,  s i n c e  t h e  p o t a s h  
m a y  s a v e  t h e  l o s s  o f  t h e  s e e d i n g  o r  a t  l e a s t  g i v e  
a  b e t t e r  s t a n d .  
P l a n n i n g  a  L o n g · T i m e  P r o g r a m  
f o r  P o t a s s i u m  T r e a t m e n t  
T h e  p l a n  t o  b e  f o l l o w e d  i n  a  l o n g - t i m e  t r e a t ­
m e n t  p r o g r a m  w i l l ,  o f  c o u r s e ,  v a r y  w i t h  d i f f e r e n t  
c o n d i t i o n s .  A s  w e  h a v e  s e e n ,  o n e  f i e l d  o n  a  f a r m  
m a y  t e s t  h i g h  w h i l e  o t h e r s  t e s t  l o w ,  a n d  e v e n  t h e  
s a m e  f i e l d  m a y  s h o w  w i d e  v a r i a t i o n s  i n  t h e  
a m o u n t  o f  p o t a s s i u m  n e e d e d .  W e  h a v e  a l s o  s e e n  
t h a t  y o u  c a n  d i v i d e  y o u r  a p p l i c a t i o n s  d u r i n g  t h e  
r o t a t i o n  i n  a  n u m b e r  o f  d i f f e r e n t  w a y s .  
POTASSIUM-TREATMENT PLAN 
FOR FIELD TESTING LOW 
1 st year - Oats with alfalfa seeding 
Broadcast 200 pounds of 0-0-60 
2nd year - Alfalfa 
3rd year - Corn 
Broadcast 200 pounds of 0-0-60 
4th year - Soybeans 
5th year - Oats with alfalfa seeding 
Broadcast 200 pounds af 0-0-60 
6th year - Alfalfa 
7th year - Corn 
Broadcast 200 pounds of 0-0-60 
8th year - Soybeans 
After two rounds of the rotation (8 years) have soil 
tested again and apply the amounts of 0-0-60 called 
for by the new tests. Continue these amounts for 
two more rotations; then have another soil test. 
The important thing is to follow through on ' a 
program that will give your soil all the potassium 
it needs. After you have your soil tested, you 
should apply the required amounts for two rota­
tions; then test the soil again. 
A variety of plans is possible. Some of the 
possible variations in time and method of applying 
potassium have already been discussed. For the 
sake of further example, let us assume that you 
have a field which has tested uniformly low in 
potassium and needs 400 pounds of 0-0-60 for a 
four-year rotation. We will assunle that the soil 
already contains plenty of limestone and phos­
phorus. The rotation is corn - soybeans - oats ­
alfalfa. 
Assuming that the potash treatment will start 
the year that the field is to be sown to oats with 
an alfalfa seeding, you could broadcast half the 
total amount, or 200 pounds, ahead of the oats. 
This would also take care of the alfalfa crop 
during the second year. The other 200 pounds 
could be broadcast ahea,d of the corn, and would 
take care of the soybean requirements as well as 
the corn. The same plan would be followed for 
the next four years. 
A number of other plans would work as welI. 
The 400-pound requirement could be divided into 
four applications of 100 pounds a year, or into 
three applications, with 200 pounds applied ahead 
of oats and alfalfa, 100 pounds top-dressed on 
alfalfa, and 100 pounds applied ahead of corn. 
(If a second corn crop were substituted for the 
soybeans, 200 pounds could be applied ahead of 
the oats and alfalfa seeding, 100 pounds applied 
ahead of first-year corn, and 100 pounds applied 
ahead of second-year corn. ) 
Another possibility for the corn-soybeans-oats­
alfalfa rotation would be to apply part of the 
potash fertilizer with the corn planter. About 60 
pounds of 0-0-60 could be hilI-dropped or about 
125 pounds drilIed along the row. Also, the potash 
could be applied in 0-10-30 at the rate of about 
100 pounds hilI-dropped or about 200 pounds 
drilIed along the row. However, if the potash for 
corn is applied in the hilI or row another broad­
cast application would be needed for soybeans, 
and a third application for the alfalfa seeding. ' 
Two hundred pounds of 0-10-30 drilIed along 
the row with corn would be equivalent to 100 
pounds of muriate of potash. This would leave 
300 pounds of 0-0-60 to be applied for the rest of 
the rotation. Of this, 100 pounds might be applied 
broadcast for the soybeans and 200 pounds for the 
alfalfa seeding. 
Test soil every six or eight years. Applying a 
potassium fertilizer for one or even two rotations 
wilI not necessarily bring the potassium supply in 
your soil to a satisfactory level. You may need to 
apply the recommended amounts for several rota­
tions before the soil tests wilI show that the 
amount can be reduced. So test your soil for 
potassium every six to eight years. The tests wilI 
telI whether you should continue to apply the 
same amounts as in previous years, or whether 
you can cut down your applications. Even after 
you build up the potassium supply in your soil, you 
will need to continue applying some potassium 
in order to maintain a good supply. 
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K i n d s  o f  P o t a s s i u m  F e r t d i z e r s  
Y o u  c a n  b u y  p o t a s s i u m  e i t h e r  i n  a  s t r a i g h t  
f e r t i l i z e r  s u c h  a s  m u r i a t e  o f  p o t a s h ,  o r  i n  a  m i x e d  
f e r t i l i z e r .  S i n c e  t h e  p e r c e n t  o f  p o t a s s i u m  v a r i e s  
w i t h  d i f f e r e n t  f e r t i l i z e r s ,  i t  i s  i m p o r t a n t  t o  k n o w  
h o w  m u c h  e a c h  c o n t a i n s  a n d  h o w  m u c h  t h e  p o t a s ­
s i u m  c o s t s .  I t  i s  n o t  t h e  n u m b e r  o f  b a g s  o f  f e r t i l i z e r  
y o u  a p p l y  o r  e v e n  h o w  m a n y  d o l l a r s  y o u  s p e n d  
t h a t  c o u n t s .  T h e  i m p o r t a n t  t h i n g  i s  t h e  a c t u a l  
p o u n d s  o f  p o t a s s i u m  a n d  o t h e r  p l a n t  f o o d s  t h a t  
y o u  a p p l y  t o  t h e  a c r e .  
M u r i a t e  o f  p o t a s h .  M o s t  o f  t h e  p o t a s s i u m  u s e d  
i n  I l l i n o i s  i s  i n  t h e  f o r m  o f  m u r i a t e  o f  p o t a s h ,  
w h i c h  i s  t h e  c o m m o n  n a m e  f o r  p o t a s s i u m  c h l o r i d e .  
N o t  o n l y  d o e s  i t  s u p p l y  a l m o s t  a l l  t h e  p o t a s s i u m  
i n  m i x e d  f e r t i l i z e r s ,  b u t  i t  i s  a l s o  t h e  m o s t  c o m m o n  
s t r a i g h t  p o t a s h  f e r t i l i z e r  s o l d .  
T h e r e  a r e  t w o  g r a d e s  o f  m u r i a t e  o f  p o t a s h ,  o n e  
c a r r y i n g  5 0  p e r c e n t  o f  p o t a s h ,  a n d  t h e  o t h e r  6 0  
p e r c e n t .  M o s t  o f  t h a t  n o w  o n  t h e  m a r k e t  i s  6 0  
p e r c e n t .  T w o  g r a d e s  o f  f i n e n e s s  a r e  a l s o  a v a i l a b l e .  
T h e  f i n e r  m a t e r i a l  i s  k n o w n  a s  t h e  r e g u l a r  g r a d e .  
T h e  c o a r s e r  i s  c a l l e d  t h e  g r a n u l a r  g r a d e .  T h i s  g r a d e  
i s  e s p e c i a l l y  c o n v e n i e n t  f o r  h a n d l i n g  a n d  s p r e a d i n g  
w i t h  a  f a n  t y p e  s p r e a d e r .  
T h e  r a p i d  i n c r e a s e  i n  d e m a n d  f o r  m u r i a t e  o f  
p o t a s h  i s  n o  d o u b t  d u e  t o  t h e  f a c t  t h a t  i t  c a r r i e s  a  
h i g h  a n a l y s i s  o f  p o t a s h  ( p o t a s s i u m  o x i d e )  a t  a  
r e l a t i v e l y  l o w  c o s t .  M u r i a t e  o f  p o t a s h  i s  n o w  s e l l i n g .  
W  H A T ' S  I N  T H E  B A G ?  
1 0 0  p o u n d s  o f  3 - 1 2 - 1 2  

c a n  b e  m a d e  u p  o f :  

)  '  5  p o u n d s  f t l l e r  
-~ 

1 5  p o u n d s  

}  s u p p l i e s  3  p o u n d s  o f  n i t r o g e n
A m m o n i u m  S u l f a t e  ( 2 0 · 0 · 0 ,  
6 0  p o u n d s  

S u p e r p h o s p h a t e  ( 0 - 2 0 · 0 )  

s u p p l i e s  1 2  p o u n d s  
o f  p h o s p h o r i c  a c i d  
2 0  p o u n d s  
s u p p l i e s  1 2  p o u n d s
M u r i a t e  o f  P o t a s h  ( O " ( ) · 6 0 )  
I
}  
o f  p o t a s s i u m  o x i d e  
H  O W  M U C H  P O T A S H  ( P O T A S S I U M  O X I D E )  D O  Y O U  G E T  I N  
1 0 0  P O U N D S  O F :  
0 - 0 - 6 0  0 - 1 0 - 3 0  
0 - 1 0 - 2 0  
1 0 - 1 0 - 1 0  
6 0  l b .  p o t a s h  
3 0  l b .  p o t a s h  2 0  l b .  p o t a s h  
1 0  l b .  p o t a s h  
b e l o w  p r e w a r  p r i c e s .  A n o t h e r  a d v a n t a g e  o f  m u r i a t e  
o f  p o t a s h  i s  t h a t  y o u  c a n  a p p l y  t h e  a m o u n t  o f  
p o t a s s i u m  y o u r  s o i l  t e s t s  c a l l  f o r  w i t h o u t  a l s o  h a v i n g  
t o  a p p l y  p h o s p h o r u s  a n d  n i t r o g e n  - w h i c h  t h e  s o i l  
m a y  n o t  n e e d  a t  a l l  o r  m a y  n e e d  i n  d i f f e r e n t  
a m o u n t s  t h a n  t h o s e  s u p p l i e d  b y  a  m i x e d  f e r t i l i z e r .  
I n  m a n y  l o c a l i t i e s  y o u  c a n  b u y  m u r i a t e  o f  
p o t a s h  i n  b u l k  a n d  h i r e  i t  t r u c k e d  a n d  s p r e a d  a t  a  
r e a s o n a b l e  c h a r g e .  T h i s  s a v e s  t h e  h a r d  l a b o r  o f  
l i f t i n g  a n d  c a r r y i n g  t h e  8 0 - o r  1 0 0 - p o u n d  b a g s .  
M i x e d  f e r t i l i z e r s .  M o s t  m i x e d  f e r t i l i z e r s  c o n ­
t o . i n  s o m e  p o t a s s i u m ,  a l t h o u g h  t h e  a m o u n t s  i n  t h e  
d i f f e r e n t  m i x t u r e s  v a r y  w i d e l y .  T h e  t h i r d  f i g u r e  i n  
t h e  a n a l y s i s  o r  " n a m e "  o f  a  f e r t i l i z e r  i n d i c a t e s  t h e  
p e r c e n t a g e  o f  p o t a s s i u m  o x i d e  o r  p o t a s h  g u a r a n ­
t e e d  b y  t h e  m a n u f a c t u r e r .  ( T h e  f i r s t  f i g u r e  i n d i ­
c a t e s  t h e  p e r c e n t a g e  o f  n i t r o g e n  a n d  t h e  s e c o n d  
t h e  p e r c e n t a g e  o f  p h o s p h o r i c  a c i d .  )  
A  1 0 - 1 0 - 1 0  f e r t i l i z e r  c o n t a i n s  1 0  p e r c e n t  o f  
p o t a s s i u m  o x i d e ,  a n d  a  0 - 2 0 - 2 0  c o n t a i n s  2 0  p e r ­
c e n t ,  o r  t w i c e  a s  m u c h  a s  t h e  1 0 - 1 0 - 1 0 .  S i x t y ­
p e r c e n t  m u r i a t e  o f  p o t a s h  ( 0 - 0 - 6 0 )  c o n t a i n s  6 0  
p e r c e n t  p o t a s s i u m  o x i d e  o r  t h r e e  t i m e s  a s  m u c h  
a s  0 - 2 0 - 2 0  a n d  s i x  t i m e s  a s  m u c h  a s  1 0 - 1 0 - 1 0 .  
T h u s  i t  t a k e s  3 0 0  p o u n d s  o f  0 - 2 0 - 2 0  o r  6 0 0  p o u n d s  
o f  1 0 - 1 0 - 1 0  t o  e q u a l  t h e  p o t a s s i u m  i n  1 0 0  p o u n d s  
o f  0 - 0 - 6 0 .  
A s  w e  h a v e  a l r e a d y  s e e n ,  m u r i a t e  o f  p o t a s h  
i s  u s e d  t o  s u p p l y  t h e  p o t a s s i u m  i n  m i x e d  f e r t i l i z e r s .  
F o r  e x a m p l e ,  2 0  p o u n d s  o f  m u r i a t e  o f  p o t a s h  
( 0 - 0 - 6 0 )  i s  p u t  i n t o  e a c h  1 0 0  p o u n d s  o f  3 - 1 2 - 1 2  
t o  s u p p l y  t h e  1 2  p o u n d s  o f  p o t a s s i u m  o x i d e  
( p o t a s h ) .  S o  f o r  e a c h  1 0 0  p o u n d s  o f  3 - 1 2 - 1 2  y o u  
a p p l y ,  y o u  a d d  2 0  p o u n d s  o f  m u r i a t e  o f  p o t a s h .  
1 0  
A SOIL TESTING LOW IN POTASSIUM 
NEEDS FOR A 4-YEAR ROTATION- 400 lb. of 0-0-60 
or 1200 lb. of 0-20-20 
or 2400 lb. of 10-10-10 
To find out how many pounds of a mixed 
fertilizer you need to supply a given amount of 
0-0-60, divide the 60 by the last number in the 
analysis of the mixed fertilizer. Then multiply this 
answer by the number of pounds of 0-0-60 needed. 
For example, if you need 400 pounds of 0-0-60, 
and you want to use 4-16-16, divide 60 by 16. 
Your answer is 3%. Multiplying 400 by 3%, you 
will need to apply 1,500 pounds of 4-16-16. 
Manure contains potassium. About nine-tenths 
of the potassium in crops fed to animals is found 
in the fresh manure. A ton of cattle manure 
(liquid and solid), including bedding, contains 
about 8 pounds of potassium. Much of this potas­
sium can be returned to the soil if the manure is 
handled carefully. Naturally, the more potassium 
you can return in manure, the less potassium you 
will have to buy. 
It takes careful handling to save the potassium 
as well as the organic matter and other plant foods 
in manure. As a matter of fact, livestock and dairy 
farms may lose potassium faster than grain farms. 
This is largely because the liquid portion of the 
manure contains about 60 percent of the potas­
sium, and this is easily lost unless floors are 
watertight and plenty of bedding is used to soak 
up the liquid. Then, of course, some of the manure 
is dropped along the lanes and in other places 
from which it does not get back to the fields. If 
manure is piled outside the barn for two or three 
months, rain will carry away much of the potas­
sium as well as the other plant foods. 
AvaDabDity of Potassium in Fertnilers 
The potassium both in muriate of potash and 
in mixed fertilizers is water-soluble and therefore 
highly available to plants when first added to the 
soil. On all but sandy soils, however, the potas­
sium soon changes from the water-soluble to the 
exchangeable form (page 12 ). In this form it is 
held on the surfaces of clay particles and soil 
humus. Much of the exchangeable potassium is 
held rather lightly, and so is still available to 
plants. If the soil is quite low in available potas­
sium, some of the added potassium may be 
absorbed into the "storehouse" inside the clay 
particles (page 12) and thus become temporarily 
unavailable. 
The change from the water-soluble form has 
its advantages, because it prevents loss by leach­
ing. Only on sandy soils is there danger of much 
potassium being carried away by drainage water. 
This is because sandy soils have very little clay 
and humus which can grab onto and hold the 
potassium added in fertilizer. Large amounts of 
potassium should therefore not be added to sandy 
soils at one time. 
Forms of Potassium in the Soil 
In most Illinois soils the total amount of 
potassium will range from 20,000 to 40,000 
pounds per acre of surface soil. Even so, many of 
our soils cannot supply enough available potas­
sium to crops. That is because more than 95 per­
cent of the potassium may be locked up so tightly 
in the soil minerals that only a few pounds become 
available each year. 
Certain kinds of clay are the main sources of 
available potassium. Soils which have large 
amounts of these clays still have large supplies of 
reserve potassium from which the supply of avail­
able potassium is continually renewed. Many of 
these soils can supply crops with plenty of avail­
able potassium for years to come. The clays in 
other soils have a smaller storage capacity and 
much of the reserve potassium has been used up. 
Such soils test low in available potassium and 
need additions of potassium fertilizer. 
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T h e r e  a r e  t h r e e  f o r m s  o f  p o t a s s i u m  i n  t h e  s o i l  
w h i c h  a r e  a v a i l a b l e  t o  p l a n t s  o r  c a n  b e c o m e  
a v a i l a b l e .  T h e s e  a r e  ( 1 )  t h e  " s t o r e h o u s e "  ( n o n ­
e x c h a n g e a b l e )  f o r m ,  ( 2 )  t h e  e x c h a n g e a b l e  f o r m ,  
a n d  ( 3 )  t h e  w a t e r - s o l u b l e  f o r m .  
T h e  s t o r e h o u s e  f o r m  i s  c a l l e d  n o n e x c h a n g e a b l e  
o r  f i x e d  p o t a s s i u m .  I t  i s  h e l d  b e t w e e n  t h e  l a y e r s  
o r  p l a t e s  t h a t  m a k e  u p  t h e  c l a y  p a r t i c l e s .  A n y ­
w h e r e  f r o m  a b o u t  2 0 0  p o u n d s  t o  1 , 5 0 0  p o u n d s  p e r  
a c r e  o f  s t o r e h o u s e  p o t a s s i u m  i s  f o u n d  i n  I l l i n o i s  
s o i l s .  T h e  p o t a s s i u m  s t o r e d  n e a r  t h e  o u t s i d e  o f  t h e  
c l a y  p a r t i c l e s  c a n  e a s i l y  m o v e  o u t  t o  b e c o m e  a v a i l ­
a b l e  e i t h e r  a s  e x c h a n g e a b l e  p o t a s s i u m  o r  a s  w a t e r ­
s o l u b l e  p o t a s s i u m .  
T h e  e x c h a n g e a b l e  f o r m  i s  l i g h t l y  a t t a c h e d  t o  
t h e  s u r f a c e s  o f  t h e  c l a y  a r i d  h u m u s  i n  t h e  s o i l .  
I t  i s  r e a d i l y  a v a i l a b l e  t o  c r o p s  a n d  m a k e s  u p  m o s t  
o f  t h e  s o i l  p o t a s s i u m  m e a s u r e d  b y  t h e  p o t a s s i u m  
t e s t .  ( T h e  o t h e r  f o r m  m e a s u r e d  b y  t h e  t e s t  i s  i n  
t h e  s o i l  s o l u t i o n . )  T h e  a m o u n t  o f  e x c h a n g e a b l e  
p o t a s s i u m  i n  I l l i n o i s  s o i l s  v a r i e s  f r o m  l e s s  t h a n  4 0  
p o u n d s  t o  m o r e  t h a n  3 0 0  p o u n d s  p e r  a c r e  o f  
s u r f a c e  s o i l .  
A s  c r o p s  r e m o v e  t h e  p o t a s s i u m  i n  t h e  s o i l  s o l u ­
t i o n ,  e x c h a n g e a b l e  p o t a s s i u m  l e a v e s  t h e  c l a y  a n d  
m o v e s  i n  t o  r e n e w  t h e  s u p p l y  o f  w a t e r - s o l u b l e  
p o t a s s i u m .  P l a n t  r o o t s  m a y ,  t o  s o m e  e x t e n t ,  f e e d  
P o t a s s i u m  A l o n e  I s  N o t · E n o u g h  
W h e n  y o u  h a v e  y o u r  s o i l  t e s t e d  f o r  p o t a s ­
s i u m ,  i t  i s ,  o f  c o u r s e ,  e q u a l l y  i m p o r t a n t  t o  h a v e  
t e s t s  m a d e  f o r  l i m e  a n d  p h o s p h o r u s .  F o r  g o o d  
c r o p  y i e l d s ,  a l l  t h r e e  m u s t  b e  a d d e d  i f  a l l  t h r e e  
a r e  n e e d e d ;  a n d  a n  o t h e r w i s e  g o o d  p r o g r a m  o f  
s o i l  m a n a g e m e n t  m u s t  a l s o  b e  f o l l o w e d .  F u r t h e r  
P o t a s s i u m  f e r t i l i z e r  
P o t a s s i u m  i n  s o i l  s o l u t i o n  - - - K  
K  K  
~ 
P l a t e s  o r  l a y e r s  m a k i n g  
P o t a s s i u m  i n  s o i l  s o l u t i o n  - -
u p  c l a y  p a r t i c l e  
d i r e c t l y  o n  t h e  p o t a s s i u m  h e l d  o n  t h e  c l a y .  H o w ­
e v e r ,  t h e y  p r o b a b l y  g e t  m o s t  o f  t h e i r  p o t a s s i u m  
a f t e r  i t  m o v e s  i n t o  t h e  s o i l  s o l u t i o n .  
W a t e r - s o l u b l e  p o t a s s i u m  i s  f o u n d  d i s s o l v e d  i n  
t h e  s o i l  s o l u t i o n  a n d  i s  o f  c o u r s e  e a s i l y  a v a i l a b l e  
t o  t h p  ~r0p : r o o t s ,  O n l y  a  f e w  pon:n.d~ 0 £  P 0 i : ' : l S S j P l T l  
i s  p r e s e n t  i n  t h e  s o i l  s o l u t i o n  a t  a n y o n e  t i m e .  
H o w e v e r ,  t h e  s u p p l y  i s  q u i c k l y  r e n e w e d  f r o m  t h e  
e x c h a n g e a b l e  p o t a s s i u m  h e l d  o n  t h e  o u t s i d e  o f  
t h e  c l a y .  
i n f o r m a t i o n  m a y  b e  f o u n d  i n  C i r c u l a r  7 2 1 ,  
" l i m e s t o n e ,  H o w ,  W h e n ,  a n d  W h e r e  t o  U s e  I t , "  
a n d  C i r c u l a r  7 2 4 ,  " S o i l  T r e a t m e n t  R e c o m m e n d a ­
t i o n s  B a s e d  o n  S o i l  T e s t s , "  a s  w e l l  a s  o t h e r  p u b ­
l i c a t i o n s  f r o m  t h e  U n i v e r s i t y  o f  I l l i n o i s  C o l l e g e  o f  
A g r i c u l t u r e .  
T h i s  circul~r_ w a s  p r e p a r e d  b y  C .  M .  L i n s l e y ,  P r o f e s s o r  o f  S o i l  E x t e n s i o n .  M u c h  o f  t h e  i n f o r m a t i o n  o n  w h i c h  i t  i s  b a s e d  i s  t h e  r e s u l t  o f  
y e a r s  o f  c a r e f u l  r e s e a r c h  b y  s t o f f  m e m b e r s  o f  t h e  D e p a r t m e n t  o f  A g r o n o m y ,  e s p e c i a l l y  t h o s e  i n  t h e  S o i l  E x p e r i m e n t  F i e l d  D i v i s i o n  w h o  
h a v e  c a r r i e d  o n  l o n g - t i m e  e x p e r i m e n t s  w i t h  p o t a s s i u m ,  a n d  t h o s e  i n  t h e  S o i l  C h e m i s t r y  l a b o r a t o r y  w h o  d e v e l o p e d  t h e  p o t a s s i u m  t e s t ,  a s  
w e l l  a s  t h e  p h o s p h o r u s  t e s t .  
U r b a n o ,  I l l i n o i s  
D e c e m b e r ,  1 9 5 6  
C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  
D e p a r t m e n t  o f  A g r i c u l t u r e  c o o p e r a t i n g .  L o u i s  B .  H o w a r d ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  
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